A NOTE ON ONE-DIMENSIONAL ATTRACTING SETS
IN THE THREE-SPHERE joel c. gibbons1
Abstract. This paper is an application of Williams' results for one-dimensional attracting sets to the three-sphere. Our objective is to classify up to fl-conjugacy all diffeomorphisms of S3 satisfying Smale's axioms A and B and the condition that the nonwandering set consists of zero-and one-dimensional sinks and sources.
Throughout this paper we will rely repeatedly on the following facts about a sink A, dim A = r, of an Anosov-Smale diffeomorphism / of a manifold A/". They are a special case of [3, §4] , and are equivalent to the claims in [1, §1.3] .
A has an open neighborhood N, called fundamental, such that (1) a%/*(A0=A, nr=0/-i(A)=iPs(A), 
Proof.
We claim first that if A is any sink, it has at most finitely many components. If not, Per(//A) cannot be contained in any finite set of components, since it is dense in A. Every component which contains a periodic point is a basic attractor of some iterate of/, and therefore has a neighborhood disjoint from the other components. In this way construct an open cover of M with no finite subcover. To prove the last claim, we can assume that K is orientable, or else we take the double covering. Then, Williams shows [2, Theorem E] that, for some positive integer k, (K,gkj is shift equivalent to (Ä, g), where Ä is elementary. Since g is an immersion, no iterate of has rank zero. Shift equivalence preserves rank, so the claim follows.
We are ready to prove the classification, which is Theorem. If f is a north pole-south pole map, 0(/) consists of two connected basic sets, Ax and A2, a sink, and a source, resp., and If (Kx,gx) and (K2, g2) are presentations, resp., HX(KX) and HX{K2) are isomorphic free groups, and under the isomorphism gx* = (g2,)1.
The first assertion follows from Lemma 1. Let A be a fundamental neighborhood of Ax; M=int 
